Photoreceptors receive paracrine input from dopaminergic interplexiform cells. Rod photoreceptors in the rd mouse degenerate rapidly due to a specific gene defect. We investigated the effects of dopamine on rd mouse photoreceptors in retinal organ culture. Retinas were harvested from rd or wild-type mice at postnatal day 2 and grown in organ culture for 27 days. When antagonists for either D 1 -or D 2 -family dopamine receptors were added to the media, photoreceptor degeneration was blocked. Furthermore, when dopamine was depleted by the addition of 6-hydroxydopamine and pargyline, photoreceptor survival appeared comparable to wild-type retinal cultures. The addition of a dopamine agonist induced photoreceptor degeneration in dopamine-depleted rd organ cultures. In all cases, photoreceptors maintained robust staining of opsin. These results demonstrate that dopamine antagonists or dopamine depletion blocks photoreceptor degeneration and that dopamine is necessary for photoreceptor degeneration in the rd mouse retinal organ culture model, indicating that dopamine antagonists may represent a therapeutic strategy in retinal degenerative disease. 
Dopamine is a neuromodulator affecting most, if not all, cell types in the vertebrate retina, playing a role in the transition from scotopic to photopic vision and the regulation of circadian rhythms (Iuvone, 1996) . Dopaminergic neurons in the mouse retina are interplexiform cells with extensive processes on the outer margin of the inner plexiform layer (IPL), sparser processes throughout the IPL, and an ascending process extending to the outer plexiform layer (OPL) (Witkovsky & Schü tte, 1991) . D 1 -family dopamine receptors, characterized by activation of adenylyl cyclase, are found in both the OPL and IPL, primarily on horizontal and bipolar cells, respectively. D 2 -family receptors, which inhibit adenylyl cyclase, are found on photoreceptor inner segments, where dopamine acts in a paracrine fashion, as well as in both plexiform layers. In the mouse, photoreceptors express the D 4 subtype of the D 2 -family receptor (Cohen et al., 1992; NguyenLegros et al., 1999) .
Photoreceptor degeneration is the most common cause of inherited retinal blindness. The rd mouse is a well-characterized animal model of photoreceptor degeneration that carries an autosomal recessive defect in the ␤-subunit of the rod specific cGMP-PDE gene. This defect results in loss of rod photoreceptors within the first three postnatal weeks followed by a slow degeneration of the cones. The mechanism of this degeneration is not well understood, but shows characteristics of apoptosis (Chang et al., 1993; Lolley et al., 1994; Portera-Cailliau et al., 1994) .
We have previously shown that the growth factors ciliary neurotrophic factor (CNTF) and brain-derived neurotrophic factor (BDNF) in combination can block photoreceptor degeneration in a 4-week organ culture model of the rd retina (Ogilvie et al., 2000) . However, current evidence suggests that these factors do not have a direct action on photoreceptors (Kirsch et al., 1997; Koide et al., 1995; Llamosas et al., 1997; Perez & Caminos, 1995; Rickman and Brecha, 1995 
